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(54) MULTILAYERED CODING DEVICE 
(57)Abstract: 

PURPOSE: To improve compressibility and to perform bit distribution among channels by 
detecting energy for each channel and performing encoding in which information quantity of 
each channel is allocated with a ratio in accordance with this detected output. 
CONSTITUTION: This device has compression-encoding circuits 2021-202n and entropy 
encoding circuit 2031-203n being a first encoding means in which digital audio signals of each 
channel CHl-CHn are inputted and the digital audio signals are compression-encoded. This 
device has also a second encoding means in which an output encoded signal of the first encoding 
means is supplied, energy for each channel is detected, and encoding is performed in which 
information quantity of each channel is allocated. This second encoding means has a Log 



spectrum envelop detecting circuit 208, a distribution deciding circuit 209, an adaptive 
quantization circuits 2031*203n, and a sub-information compression circuit 2041-204n. Thereby, 
bit distribution among channels and high compressibility can be realized. 



LEGAL STATUS [Date of request for examination] 07.12.2000 
[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 3404837 
[Date of registration] 07.03.2003 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of rejection] 

[Date of extinction of right] 07.03.2006 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2 **★* shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l] The multilayer coding equipment carry out [ coming to have in the 2nd coding means 
which performs coding which the digital audio signal of each channel is inputted, and the output 
coded signal of the 1st coding means which carries out compression coding of the digital audio 
signal concerned, and the coding means of the above 1st is supplied, detects the energy for every 
channel in the multilayer coding equipment which carries out multilayer coding of the digital 
audio signal of a multiple channel, and assigns the amount of information of each channel to this 
detection output by the ******** ratio and ] as the description. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to stereos, such as for example, a motion-picture 
film projection system, a video tape recorder, and a videodisk player, and the multilayer coding 
equipment which carries out compression coding of the digital audio signal of the multi-channel 
used in the so-called multi-surround sound system. 
[0002] 

[Description of the Prior Art] Although it is in the technique and the equipments of high 
efficiency coding of a signal, such as an audio or voice, variously For example, block the audio 
signal of a time domain etc. for every unit time amount, change the signal of the time-axis for 
this the block of every into the signal on a frequency shaft (orthogonal transformation), and it 
divides into two or more frequency bands. Without blocking the blocking frequency band division 
method encoded for every band, the so-called conversion coding (transformation coating), the 
audio signal of a time domain, etc. for every unit time amount Band division coding (subband 
coding- SBC) which is the deblocking frequency band division method divided and encoded to two 
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or more frequency bands can be mentioned. Moreover, the technique and equipment of high 
efficiency coding which combined above-mentioned band division coding and above-mentioned 
conversion coding are also considered, in this case, after performing band division by the 
above-mentioned band division coding, orthogonal transformation of the signal for this every 
band is carried out to the signal of a frequency domain, and coding is performed for each [ by 
which orthogonal transformation was carried out ] of this band of every. 

[0003] Here, as a filter for band division of band division coding mentioned above, there are 
filters, such as QMF, for example and this is 1976 R.E.Crochiere. Digital coding of speechin 
subbands Bell Syst.Tech.J.Vol.55 It is stated to No.8 1976. moreover, ICASSP 83 BOSTON 
Polyphase Quadrature filters "A new subband codingtechnique Joseph H.Rothweiler **** - the 
filter division technique and equipment of a ** bandwidth are described. 

[0004] Moreover, as orthogonal transformation mentioned above, an input audio signal is 
blocked by predetermined unit time amount (frame), and orthogonal transformation which 
changes a time-axis into a frequency shaft by performing a fast Fourier transform (FFT), cosine 
conversion (DCT), MODIFAIDO DCT conversion (MDCT), etc. for this every block occurs, for 
example. About this MDCT, it is ICASSP 1987 Subband/Transform Coding Using Filter Bank 
Designs Basedon Time Domain Aliasing Cancellation J.P.Princen. It is stated to A.B.Bradley 
Univ.ofSurrey Royal Melbourne Inst.of Tech. 

[0005] Furthermore, as frequency-division width of face in the case of quantizing each frequency 
component by which frequency band division was carried out, there is band division which took 
into consideration human being's acoustic-sense property, for example. That is, in the higher 
region currently generally called the critical band (critical band), bandwidth may divide an audio 
signal into the band of plurality (for example, 25 bunt) with bandwidth which becomes large. 
Moreover, in case the data for every band at this time are encoded, predetermined bit allocation 
or coding according to accommodative bit allocation the whole band is performed for every band. 
For example, in case the multiplier data which MDCT processing was carried out 
[ above-mentioned ] and obtained are encoded by the above-mentioned bit allocation, coding will 
be performed with the accommodative allocation number of bits to the MDCT multiplier data for 
every band obtained by MDCT processing for every above-mentioned block. 

[0006] Two technique and equipment of a degree are known as the above-mentioned bit 
allocation technique and equipment for it. IEEE Transactions of Accoustics, Speech, and Signal 
Processing, vol.ASSP-25, No. 4, and August 1977 Bit allocation is performed based on the 
magnitude of the signal for every band. Moreover, ICASSP 1980 The critical band coder- -digital 
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encoding ofthe perceptual requirements of the auditory system M.A.Kransner MIT The 
technique and equipment which obtain the required S/N for every band and perform fixed bit 
allocation by using auditory masking then are described. 

[0007] Here, in the high efficiency compression coding method of an audio signal using subband 
coding which was mentioned above, for example, the property on human being's acoustic sense is 
used, and a method which compresses about 1/of audio data into 5 is already put in practical use. 
In addition, as a low bit rate coding method which compresses about 1/of this audio data into 5, it 
is the so-called ATRAC (Adaptive TRansform Acoustic Coding), for example. The method called 
exists. 

[0008] Furthermore, in stereos, such as not only the case of the usual audio equipment but for 
example, a motion-picture film projection system, a high definition television, a video tape 
recorder, a videodisk player, etc., or a multi- surround sound system, it is coming to treat the 
audio or sound signals of a multiple channel, such as 4-8 etc. channels, for example, and to 
perform high efficiency coding which reduces bit rates also in this case is desired. 
[0009] The device which multi-channeHzation of a digital audio is progressing, for example, 
treats the digital audio signal of eight channels in business use especially is permeating. As a 
device treating the digital audio signal of the eight above-mentioned channels, there is a 
motion-picture film projection system etc., for example. Moreover, also in stereos, such as a high 
definition television, a video tape recorder, and a videodisk player, or a multi-surround sound 
system, it is coming to treat the audio or sound signals of a multiple channel, such as 4-8 etc. 
channels, for example. 

[00 10] Here, in the motion-picture film projection system treating the digital audio signal ofthe 
eight above-mentioned channels, recording the digital audio signal, a left channel, a left center 
channel, a center channel, a light center channel, a light channel, a surround left channel, a 
surround light channel, and a subwoofer channel, of eight channels is being performed as 
opposed to the above-mentioned motion-picture film. In addition, each eight above-mentioned 
channels recorded on the above-mentioned motion-picture film correspond with the surround 
light loudspeaker arranged on the left loudspeaker arranged at the screen side on which the 
image reproduced, for example from the image recording field of the motion-picture film 
concerned is projected by the projector, a left pin center,large loudspeaker, a center loudspeaker, 
a light center loudspeaker, a light loudspeaker, a subwoofer loudspeaker, 
SARAUNDOREFUTOSUPIKA arranged on left-hand side so that a seat may be surrounded, and 
right-hand side. 
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[00 11] However, since it is difficult for a motion-picture film to secure the field in which the 
16-bit audio data by which linear quantization was carried out are [ the amount of / 
above-mentioned / no less than eight channels ] recordable with a sampling frequency of 44.1kHz 
which is used with the so-called CD (compact disk) etc. when recording the digital audio signal of 
the eight above-mentioned channels on a motion-picture film, it is made as [ record / the audio 
data of the eight above-mentioned channels / compress and ]. for example, the thing for which 
optimal bit assignment is performed in consideration of the property of human being's acoustic 
sense which was mentioned above as the compression approach which compresses the digital 
audio data concerned of eight channels - for example, a sampling frequency of 44.1kHz which is 
recorded on the so-called CD (compact disk) etc. - 16 - bit digital audio data - about - though 
compressed into one fifth, he is trying to apply said low bit rate coding methods (the so-called 
ATRAC method etc.) which attain about the same tone quality as CD 

[0012] Moreover, since a blemish etc. tends to generate a medium called a film on a front face, in 
having recorded the digital data, while it had been original, a data chip is not used violently. For 
this reason, the capacity of an error correction sign needs to become very important, and it is 
necessary to perform the above-mentioned data compression to extent recordable on the record 
section on the above-mentioned film also including that correction sign. 
[0013] 

[Problem(s) to be Solved by the Invention] However, by the method which carries out high 
efficiency coding of the audio signal of the above multi-channel, since compression is performed 
for every channel, it is hard to say that the amount of bit allocation as the whole (the amount of 
cutting tool allocation) is not necessarily used effectively. For example, although little bit 
allocation is sufficient, by other channels, more bit allocation may be needed for a certain 
channel. Thus, in the conventional low bit rate coding method, it is thought with looking at the 
amount of bit allocation (the amount of cutting tool allocation) over each channel that there is 
much futility. When the amount of bit allocation (or the amount of cutting tool allocation) is 
being especially fixed for every channel, the above futility is considered to become still more 
remarkable. To raise compressibility further in recent years is also desired. 
[0014] Then, this invention aims at offering the multilayer coding equipment which also enables 
bit allocation between channels while it can raise compressibility more in view of what 
mentioned above. 
[0015] 

[Means for Solving the Problem] This invention is proposed in order to attain the 
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above-mentioned purpose. The multilayer coding equipment of this invention The 1st coding 
means which carries out multilayer coding of the digital audio signal of a multiple channel, and 
the digital audio signal of each channel is inputted and carries out compression coding of the 
digital audio signal concerned, It is characterized by coming to have the 2nd coding means which 
performs coding which the output coded signal of the coding means of the above 1st is supplied, 
and detects the energy for every channel, is a ******** ratio and assigns the amount of 
information of each channel to this detection output. 
[0016] 

[Function] According to this invention, after carrying out compression coding of the digital audio 
signal of each channel with the 1st coding means, bit allocation between channels and 
high-pressure shrinking percentage are realized by performing coding which assigns the amount 
of information of each channel further to the energy for every channel by the ******** ratio with 
the 2nd coding means to the output coded signal of this 1st coding means. 
[0017] 

[Example] Hereafter, it explains, referring to a drawing about the example of this invention. 
[0018] The configuration of the important section of the multilayer coding equipment of this 
invention example is shown in drawing 1 . 

[0019] The multilayer coding equipment of this invention example is what carries out multilayer 
coding of the digital audio signal of multiple channels CHl-CHn, as shown in this drawing 1 . 
The digital audio signal of each channels CHl-CHn is inputted, compression coding networks 
2021-202n as 1st coding means which carries out compression coding of the digital audio signal 
concerned 2031-203n of and entropy coding networks 2031-203n of entropy coding networks of 
the coding means of the above 1st The coded signal (digital audio signal by which compression 
coding was carried out from 2021-202n of compression coding networks) of the Maine 
information is supplied, from - the energy for every channels CHl-CHn The Log spectra 
RUEMBE rope detector 208 to detect and the allocation (bit allocation is performed) decision 
circuit 209 which determines the amount of information assigned to each channel by the 
******** ratio as a detection output from this Log spectra RUEMBE rope detector 208, It is 
based on bit allocation information from this allocation decision circuit 209. 2051-205n 
(illustration of 2052"205n of circuits is omitted) of adaptive-quantization circuits - setting the 
2031"203n of the above-mentioned entropy coding networks from, while quantizing the coded 
signal of the Maine information accommodative 2041-204n of sub information-compression 
circuits It sets. The above-mentioned compression coding networks 2021*202n since - the 2nd 
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coding means 0 which carries out compression coding of the sub information (word length 
information and information on a scale factor) relevant to compression coding of a digital audio 
signal accommodative [ the Log spectra RUEMBE rope detector 208, the allocation decision 
circuit 209, ] [ adaptive-quantization circuit 2031 ] It is characterized by coming to have *203n 
and 2041*204n of sub information-compression circuits. 

[0020] In addition, the digital audio signal of each channel by which compression coding was 
carried out with the multilayer coding equipment of this invention is transmitted through a 
transmission line, or is recorded on a record medium. As the record medium concerned, it is 
recorded on record to tape-like record media, such as disk-like record media, such as record to a 
motion-picture film, and an optical disk, a magneto-optic disk, a phase-change optical disk, a 
magnetic disk, and a magnetic tape, semiconductor memory, an IC card, etc. 
[0021] Here, each above-mentioned channel ** in the case of performing record to this 
motion-picture film will correspond to the digital surround-sound system with which a 
loudspeaker is arranged as 1-CH8 is shown in drawing 2 , using a motion-picture film as the 
above-mentioned record medium. The channel corresponding to each loudspeaker is eight, a 
center (C) channel, a subwoofer (SW) channel, a left (L) channel, a left center (CL) channel, a 
light (R) channel, a light center (CR) channel, a left surround (LB) channel, and a light surround 
(RB) channel. 

[0022] That is, in this drawing 2 , each channel corresponding to the above-mentioned 
loudspeaker arrangement corresponds with the left loudspeaker 106 arranged at the screen 101 
side on which the image reproduced from the image recording field of the motion-picture film 
concerned is projected by the projector (projector 100), the left pin center,large loudspeaker 104, 
the pin center,large loudspeaker 102, the light pin center,large loudspeaker 105, the light 
loudspeaker 107, the surround left loudspeakers 108 and 200, the surround light loudspeakers 
109 and 201, and the subwoofer loudspeaker 103. 

[0023] The above-mentioned center loudspeaker 102 is arranged in the center by the side of a 
screen 101, outputs the playback sound by the audio data of a center channel, and outputs the 
most important playback sounds, such as an actor's words. The above-mentioned subwoofer 
loudspeaker 103 outputs the playback sound by the audio data of a subwoofer channel, outputs 
effectively the sound sensed as vibration rather than it calls it a sound low-pass [, such as an 
explosion, ], and is effectively used on an explosion scene etc. in many cases. The 
above-mentioned left loudspeaker 106 and the light loudspeaker 107 are arranged at right and 
left of the above-mentioned screen 101, output the playback sound by the audio data of a left 
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channel, and the playback sound by the audio data of a light channel, and demonstrate the 
stereo sound effectiveness. The above-mentioned left center loudspeaker 104 and the light center 
loudspeaker 105 are arranged between the above-mentioned center loudspeaker 102, the 
above-mentioned left loudspeaker 106, and the light loudspeaker 107, output the playback sound 
by the audio data of a left center channel, and the playback sound by the audio data of a light 
center channel, and play the auxiliary role of the above-mentioned left loudspeaker 106 and the 
light loudspeaker 107, respectively. In a movie theater with it, although the normal position of 
an image tends to become unstable with the location of a seat, although the more real normal 
position of an image is made, effectiveness is demonstrated by adding the above-mentioned left 
center loudspeaker 104 and the light center loudspeaker 107. [ in the hold number ] [ many / 
especially the screen 101 is large and ] Furthermore, the above-mentioned surround left 
loudspeaker 108 and the surround light loudspeaker 109 are arranged so that a seat may be 
surrounded, they output the playback sound by the audio data of a surround left channel, and 
the playback sound by the audio data of a surround light channel, and are effective in giving the 
impression wrapped in the reverberation sound, or applause and a cheer. A thereby more 
three-dimensional image can be made. 

[0024] It returns to drawing 1 and the multilayer coding equipment of this example is explained, 
this drawing 1 - setting - 2011-201n of each input terminal **** - the digital audio signal of 
each channel which corresponds, respectively is supplied. 

[0025] 2011-201n of each input terminal The digital audio signal of each supplied channel is 
2021-202n of each corresponding compression coding network. It is sent and compression coding 
is carried out for every channel here, respectively. 2021-202n of in addition, each compression 
coding network About a detailed configuration, it mentions later. 

[0026] 2021-202n of each compression coding network The digital audio signal by which 
compression coding was carried out is 2031"203n of entropy coding networks as Maine 
information. It is sent and variable length coding of each is carried out here. The 2021*202n of 
moreover, the above-mentioned compression coding networks The word length information 
relevant to compression coding of a digital audio signal mentioned later and the information on a 
scale factor are the sub information-compression circuits 2041-204n as sub information. It is sent 
and is compressed here based on the bit allocation information for every channel. 
[0027] the 2031-203n of the above-mentioned entropy coding networks from - each Maine 
information by which entropy code modulation was carried out - 2051"205n of 
adaptive-quantization circuits While being sent, it is sent also to the Log spectra RUEMBE rope 
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detector 208. in addition - drawing 1 - 2032"203n of each entropy coding network of Channels 
CH2-CHn from 2102-210n of terminals with which the Maine information by which entropy 
code modulation was carried out corresponds, respectively from ** 2052-205n of 
adaptive-quantization circuits corresponding to each channels CH2-CHn which are omitting 
illustration while being sent - 2152-215n of terminals It minds and is sent to the 
above-mentioned Log spectra RUEMBE rope detector 208. 

[0028] In the Log spectra RUEMBE rope detector 208 to which each Maine information by which 
entropy code modulation was carried out [ above-mentioned ] is supplied, energy is detected from 
the Maine information on each [ these ] channel, respectively, and the Log spectra RUEMBE 
rope of each channel is detected. The Log spectra RUEMBE rope information on each channel 
concerned is sent to the above-mentioned allocation decision circuit 209. 

[0029] In the allocation decision circuit 209 concerned, the channel to channel bit allocation 
information over the Maine information on each channel and the channel to channel bit 
allocation information over each sub information are determined based on the Log spectra 
RUEMBE rope information on each channel from the above-mentioned Log spectra RUEMBE 
rope detector 208. 

[0030] The channel to channel bit allocation information over the above-mentioned Maine 
information from the above-mentioned allocation decision circuit 209 is 2051-205n of 
adaptive-quantization circuits. The channel to channel bit allocation information as opposed to 
[ it is sent and ] the above-mentioned sub information is the 2041-204n of the above-mentioned 
sub information-compression circuits. It is sent. In addition, at the example of drawing 1 , the 
channel to channel bit allocation information over the Maine information on Channels CH2-CHn 
is 2142-214n of terminals. 2052-205n of adaptive-quantization circuits which mind and are 
omitting illustration The channel to channel bit allocation information as opposed to [ it is sent 
and ] the sub information on Channels CH2-CHn is 2172-217n of terminals. 2162-216n of and 
terminals It minds and is 2042*204n of sub information-compression circuits. It is sent. 
[0031] the 2051-205n of the above-mentioned adaptive-quantization circuits **** - the channel 
to channel bit allocation information over the above-mentioned Maine information -- using - the 
2031-203n of each above-mentioned entropy coding network from ■■ the digital audio signal by 
which entropy code modulation was carried out is quantized accommodative. 
[0032] the 2051-205n of moreover, the above-mentioned sub information-compression circuits 
**** channel to channel bit allocation information over the above-mentioned sub 

information - using -- the 2021-202n of the above-mentioned compression coding networks from 
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- compression coding of the sub information (word length information, scale-factor information) 
is carried out. 

[0033] the 2051-205n of the above-mentioned adaptive-quantization circuits 2051-205n of sub 
information-compression circuits from - each output is sent to a multiplexer 206. 2052-205n of in 
addition, adaptive-quantization circuits which are omitting illustration of Channels CH2"CHn 
from each output - 2122"212n of terminals it minds and sends to the above-mentioned 
multiplexer 206 - having ** and 2052-205n of bit information-compression circuits of 
Channels CH2-CHn from -- each output - 2132-213n of terminals It minds and is sent to the 
above-mentioned multiplexer 206. 

[0034] In the multiplexer 206 concerned, the multiplexer of each supplied data is carried out, and 
it outputs from a terminal 207. These output data are recorded on a record medium etc. as coded 
data. 

[0035] Moreover, as this example equipment of drawing 1 is shown, for example in drawing 3 , it 
is the 2021*202n of the above-mentioned compression coding networks. Receive and from the 
digital audio signal of each channel to supply After taking out only a high-frequency component 
with the high-pass filter 222 which corresponded every (every [ The example of drawing 3 ] 
channels of all) at least two channels, and was prepared, respectively, Each [ these ] 
high-frequency component is added by the adder circuit 223, and processing of predetermined 
processing, for example, compression coding, entropy code modulation, and quantization can be 
performed to the addition data of the high-frequency component through a terminal 225 
concerned. At this time, it is 202T202n of compression coding networks which also take out a 
low-pass component from the input digital audio signal of each channel which takes out the 
above-mentioned high-frequency component with a low pass filter 221, respectively, and 
correspond through a terminal 224. It is made to send. Then, it is made to perform processing 
(channel to channel cross talk processing) adding the addition data which performed the 
above-mentioned predetermined processing to the Maine information inputted into the 
above-mentioned multiplexer 206 of one certain channel (the example of drawing 3 channel CHl) 
among each channel which takes out the above-mentioned quantity region and a low-pass 
component. 

[0036] Here, performing adding the high-frequency component of each above-mentioned channel, 
and adding to the low-pass component of one certain channel is based on the following reasons. 
[0037] That is, even if human being's lug has few feelings of the normal position to the 
component of a high region and has come out of any one loudspeaker in two or more 
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loudspeakers about the high-frequency component for this reason, human being has the property 
out of which loudspeaker it is coming, and to be hard to catch. For this reason, even if it sends 
each high-frequency component of the audio signal of a multiple channel only to the loudspeaker 
corresponding to one of channels [ them ], it is not sensed to human being that the 
high-frequency component of the audio signal of each channel is outputted only from the one 
loudspeaker concerned. Therefore, the high-frequency component of each channel can be 
compressed into one channel by adding the voice of the high-frequency component of each 
above-mentioned channel, and adding this addition data to the low-pass component of one 
certain channel as mentioned above. 

[0038] 2021-202n of next, compression coding networks shown in above-mentioned drawing 1 A 
concrete configuration is explained. 

[0039] 2021-202n of these compression coding networks Compression coding of the input digital 
signals, such as an audio PCM signal, is carried out using each technique of band division coding 
(SBC), adaptive transform coding (ATC), and adaptation bit allocation (APC-AB) then. 
[0040] Hereafter, it explains using drawing 4 . 2021"202n of compression coding networks of this 
example shown in drawing 4 **** - while a filter etc. divides an input digital signal into two or 
more frequency bands, orthogonal transformation was performed for every frequency band, and 
to every [ in consideration of the acoustic-sense property of human being who mentions the 
spectrum data of the acquired frequency shaft later ] so-called critical band width of face (critical 
band), bit allocation was carried out accommodative and it has encoded. At this time, the band 
which divided critical band width of face further is used in a high region. Of course, the 
frequency-division width of face of not blocking according to a filter etc. is good also as 
division-into-equal-parts ****. Furthermore, in this example, while changing a block size (block 
length) accommodative according to an input signal before orthogonal transformation, the block 
which subdivided further critical band width of face (critical band) is performing floating 
processing in the critical band unit or the high region. This critical band is the frequency band 
divided in consideration of human being's acoustic- sense property, and is a band which that 
noise in case the mask of the pure sound concerned is carried out by the narrowband band noise 
of the same strength near the frequency of a certain pure sound has. The perimeter wave 
number band whose bandwidth this critical band is large like the high region, and is the 
above-mentioned 0-22kHz is divided into the critical band of 25. 

[0041] That is, in drawing 4 , the 0-22kHz audio PCM signal is supplied to the input terminal 10. 
This input signal is divided into a 0-llkHz band and llk-22kHz band by the band division filters 
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11, such as the so-called QMF, and, similarly the signal of a 0-llkHz band is divided into a 
0-5. 5kHz band and a 5.5k-llkHz band by the band division filters 12, such as the so-called QMF. 
The signal of llk-22kHz band from the band division filter 11 is sent to the MDCT (Modified 
Discrete Cosine Transform) circuit 13 which is an example of an orthogonal transformation 
circuit, the signal of the 5.5k-llkHz band from the band division filter 12 is sent to the MDCT 
circuit 14, and MDCT processing of the signal of the 0-5. 5kHz band from the band division filter 
12 is carried out by being sent to the MDCT circuit 15, respectively. In addition, in each MDCT 
circuits 13, 14, and 15, MDCT processing is made based on the block size determined by the block 
decision circuits 19, 20, and 21 prepared for every band. 

[0042] Here, the example of the block size in each MDCT circuits 13, 14, and 15 determined by 
the above-mentioned block decision circuits 19, 20, and 21 is shown in A and B of drawing 5 . In 
addition, in B of drawing 5 , the case (orthogonal transformation block size in the short mode) 
where an orthogonal transformation block size is short is shown, and the case (orthogonal 
transformation block size in long mode) where an orthogonal transformation block size is long is 
carried out to A of drawing 5 at it. In the example of this drawing 5 , three filter outputs have two 
orthogonal transformation block sizes, respectively. That is, to the signal of the 0"5.5kHz band by 
the side of low-pass, and the signal of the 5.5k-llkHz band of a mid-range, in the case of the long 
block length (A of drawing 5 ), the measurement size in 1 block is made into 128 samples, and 
when a short block is chosen (B of drawing 5 ), the measurement size in 1 block is considered as 
the block for every 32 samples. On the other hand, to the signal of llk-22kHz band by the side of 
a high region, in the case of the long block length (A of drawing 5 ), the measurement size in 1 
block is made into 256 samples, and when a short block is chosen (B of drawing 5 ), the 
measurement size in 1 block is considered as the block for every 32 samples, thus - being the 
same in the measurement size of an orthogonal transformation block of each band, when a short 
block is chosen -- carrying out -- like a high region - time resolution -- raising -- in addition - and 
the class of window used for blocking is reduced. In addition, the information which shows the 
block size determined in the above-mentioned block decision circuits 19, 20, and 21 is outputted 
from output terminals 23, 25, and 27 while it is sent to the below-mentioned adaptation bit 
allocation coding networks 16, 17, and 18. 

[0043] Again, the spectrum data or MDCT multiplier data of a frequency domain which MDCT 
processing was carried out in drawing 5 in each MDCT circuits 13, 14, and 15, and was obtained 
is gathered for every band which divided the critical band further, and is sent to the adaptation 
bit allocation coding networks 16, 17, and 18 in the so-called critical band (critical band) or the 
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high region. 

[0044] In the adaptation bit allocation coding networks 16, 17, and 18, it is made to carry out 
re-quantization (for it to normalize and quantize) of each spectrum data (or MDCT multiplier 
data) according to the number of bits which divided the critical band further and which was 
assigned for every band in the information and critical band (critical band), or high region of the 
above-mentioned block size. The data encoded by the adaptation bit allocation coding networks 
16, 17, and 18 are taken out through output terminals 22, 24, and 26. Moreover, in the 
adaptation bit allocation coding networks 16, 17, and 18 concerned, the scale-factor information 
which shows whether the normalization about the magnitude of what kind of signal was made, 
and the bit length information (word length information) which shows by what kind of bit length 
quantization was carried out are also searched for, and these are also outputted to coincidence 
from output terminals 22, 24, and 26. 

[0045] Moreover, from the output of each MDCT circuits 13, 14, and 15 in drawing 5 , the energy 
for every band which divided the critical band further is searched for in the above-mentioned 
critical band (critical band) or a high region by calculating the square root of the root mean 
square of each amplitude value within the band concerned, for example etc. Of course, you may 
make it use for future bit allocation of the above-mentioned scale factor itself. In this case, since 
the operation of new energy count becomes unnecessary, it becomes saving of a hard scale. 
Moreover, it is also possible to use the peak value of amplitude value, the average, etc. instead of 
the energy for every band. 

[0046] Here, drawing 6 explains the more concrete configuration of the above-mentioned 
adaptation bit allocation circuits 16, 17, and 18. In the adaptation bit allocation circuit shown in 
this drawing 6, the magnitude of a MDCT multiplier is called for for every block, and that MDCT 
multiplier is supplied to an input terminal 801. The MDCT multiplier supplied to the input 
terminal 801 concerned is given to the energy calculation circuit 803 for every band. In the 
energy calculation circuit 803 for every band, the signal energy about each band which re-divided 
the critical band further in the critical band or the high region is computed. The energy about 
each band computed in the energy calculation circuit 803 for every band is supplied to the energy 
dependence bit allocation circuit 804. 

[0047] Bit allocation which uses the usable total bit from the usable total bit generating circuit 
802 in the energy dependence bit allocation circuit 804, uses a certain rate of the 128Kbps (this 
example 100Kbps(es)) in this example, and makes white quantizing noise is performed. The rate 
that this amount of bits occupies to the above-mentioned 128Kbps increases, so that unevenness 
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of the spectrum of an input signal is so large that the toe nullity of an input signal is high at this 
time. In addition, in order to detect unevenness of the spectrum of an input signal, the sum of the 
absolute value of the difference of the block floating multiplier of an adjoining block is used as an 
index. And bit allocation proportional to the opposite numeric value of the energy of each band is 
performed about the calculated usable amount of bits. 

[0048] The bit allocation calculation circuit 805 depending on acoustic-sense permission noise 
level calculates the amount of permission noises for every critical band in consideration of the 
so-called masking effect etc. based on the spectrum data first divided for every above-mentioned 
critical band, and a part for the bit which lengthened the energy dependence bit from the usable 
total bit so that an acoustic- sense permissible noise spectrum might next be given is distributed. 
Thus, the called-for energy dependence bit and the bit depending on acoustic- sense permission 
noise level are added, and he is trying to re-quantize each spectrum data (or MDCT multiplier 
data) according to the number of bits assigned to the band which divided the critical band into 
two or more bands further in every critical band and the high region by the adaptation bit 
allocation coding networks 16, 17, and 18 of drawing 4 . Thus, the encoded data are taken out 
through the output terminals 22, 24, and 26 of drawing 4 . 

[0049] If the acoustic -sense permissible noise spectrum calculation circuit in the bit allocation 
circuit 805 of the above-mentioned acoustic-sense permissible noise spectrum dependence is 
explained in more detail, the MDCT multiplier obtained in the MDCT circuits 13, 14, and 15 will 
be given to the above -mentioned permissible noise calculation circuit. 

[0050] Drawing 7 is the block circuit diagram showing the outline configuration of one example 
in which the above-mentioned permissible noise calculation circuit was explained collectively. In 
this drawing 7 , the spectrum data of the frequency domain from the MDCT circuits 13, 14, and 
15 are supplied to the input terminal 521. 

[0051] The input data of this frequency domain is sent to the energy calculation circuit 522 for 
every band, and when the energy of every above-mentioned critical band (critical band) 
calculates total of each amplitude value square within the band concerned, for example, it is 
called for. The peak value of amplitude value, the average, etc. may be used instead of the energy 
for every band of this. Generally as an output from this energy calculation circuit 522, the 
spectrum of the total value of for example, each band is called the bark spectrum. Drawing 8 
shows the bark spectrum SB for such every critical band. However, in this drawing 8 , in order to 
simplify illustration, 12 bands (Bl -B12) are expressing the number of bands of the 
above-mentioned critical band. 
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[0052] Reefing (convolution) processing which hangs and adds a predetermined weighting 
function to this bark spectrum SB here in order to take into consideration the effect in the 
so-called masking of the above-mentioned bark spectrum SB is performed. For this reason, each 
value of the output SB of the energy calculation circuit 522 for every above-mentioned band, i.e., 
this bark spectrum, is sent to the reefing filter circuit 523. This reefing filter circuit 523 consists 
of two or more delay elements which carry out sequential delay of the input data, two or more 
multipliers (for example, 25 multipliers corresponding to each band) which carry out the 
multiplication of the filter coefficient (weighting function) to an output from these delay 
elements, and a total adder which takes total of each multiplier output. In addition, the 
above-mentioned masking says the phenomenon which the mask of other signals is carried out 
by a certain signal, and stops being able to hear with the property on human being's acoustic 
sense, and there are a time-axis masking effect by the audio signal of a time domain and this 
time-of-day masking effect by the signal of a frequency domain as this masking effect. According 
to these masking effects, even if a noise is in the part masked, this noise can be heard. For this 
reason, let the noise within the limits of [ which is masked ] this be a permissible noise in an 
actual audio signal. 

[0053] If one example of the multiplication multiplier (filter coefficient) of each multiplier of the 
above-mentioned reefing filter circuit 523 is shown, when setting the multiplier of the multiplier 
M corresponding to the band of arbitration to 1 here, A multiplier 0.15 with a multiplier M-2 
with a multiplier M-l a multiplier 0.0019 In a multiplier 0.0000086, reefing processing of the 
above-mentioned bark spectrum SB is performed by the multiplier M-3 with a multiplier M+l by 
carrying out [ a multiplier 0.4 ] the multiplication of the multiplier 0.007 for a multiplier 0.06 to 
the output of each delay element with a multiplier M+3 with a multiplier M+2. However, M is 
the integer of the arbitration of 1-25. 

[0054] Next, the output of the above-mentioned reefing filter circuit 523 is sent to the subtraction 
machine 524. This subtraction machine 524 asks for the level alpha corresponding to the noise 
level in which the permission in the collapsed field mentioned later is possible the account of a 
top. In addition, the level alpha corresponding to the noise level (permission noise level) in which 
the permission concerned is possible is the level which turns into a permission noise level for 
every band of a critical band by performing reverse convolution processing, as mentioned later. 
Here, the admissible function (function expressing masking level) of the ** sake which asks for 
the above-mentioned level alpha is supplied to the above-mentioned subtraction machine 524. 
The above-mentioned level alpha is controlled by making this admissible function fluctuate. The 
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admissible function concerned is supplied from the function generating circuit (n-ai) 525 which is 

i 

explained below. 

[0055] That is, if the number given sequentially from low-pass [ of the band of a critical band ] is 
set to i, it can ask for the level alpha corresponding to a permission noise level by the following 
formula. 
Alpha=S ■ (n-ai) 

In this formula, n and a are the reinforcement of the bark spectrum with which reefing 
processing of a> 0 and the S was carried out by the constant, and the inside (n-ai) of a formula 
serves as an admissible function. n= 38 and a=-0.5 can be used as an example. 
[0056] Thus, the above-mentioned level alpha is called for and this data is transmitted to a 
divider 526. It is for carrying out the reverse convolution of the above-mentioned level alpha in 
the field by which the reefing was carried out [ above-mentioned ] in the divider 526 concerned. 
Therefore, Massu Kings RESSHORUDO comes to be obtained from the above-mentioned level 
alpha by performing this reverse convolution processing. That is, this Massu Kings 
RESSHORUDO serves as a permission noise spectrum. In addition, although the 
above-mentioned reverse convolution processing needs a complicated operation, it is performing 
the reverse convolution using the simplified divider 526 in this example. 

[0057] Next, above-mentioned Massu Kings RESSHORUDO is transmitted to a subtractor 528 
through the synthetic circuit 527. Here, the bark spectrum SB outputted namely, mentioned 
above from the energy detector 522 for every above-mentioned band is supplied to the subtractor 
528 concerned through the delay circuit 529. Therefore, as shown in drawing 3 by the subtraction 
operation of above-mentioned Massu Kings RESSHORUDO and the bark spectrum SB being 
performed with this subtractor 528, below the level that shows the above-mentioned bark 
spectrum SB on the level of this masking SURESSHORUDO MS will be masked. In addition, the 
delay circuit 529 is formed in order to delay the bark spectrum SB from the energy detector 522 
in consideration of the amount of delay in each circuit before the above-mentioned synthetic 
circuit 527. 

[0058] The output from the subtractor 528 concerned is sent to ROM with which it was taken out 
through the output terminal 531, for example, allocation number-of-bits information was 
beforehand remembered to be through the permissible noise amendment circuit 530 (not shown). 
This ROM etc. outputs the allocation number-of-bits information for every band according to the 
output (level of the difference of the energy of each above-mentioned band, and the output of the 
above-mentioned noise level setting means) obtained from the above-mentioned subtractor 
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circuit 528 through the permissible noise amendment circuit 530. 

[0059] Thus, an energy dependence bit and the bit depending on acoustic-sense permission noise 
level are added, and coding is performed by the adaptation bit allocation coding networks 16, 17, 
and 18 concerned using the allocation number-of-bits information. 

[0060] That is, if it summarizes, at the adaptation bit allocation coding networks 16, 17, and 18, 
the spectrum data for every above-mentioned band will be quantized with the number of bits 
distributed according to the level of the difference of the energy of a band or peak value which 
divided the critical band into two or more bands further in each band band (critical band) of 
every and high region of the above-mentioned critical band, and the output of the 
above-mentioned noise level setting means. 

[0061] By the way, in the case of composition, the data in which the so-called minimum audible 
curve RC which is human being's acoustic-sense property as shown in drawing 9 in the synthetic 
circuit 527 mentioned above supplied from the minimum audible curve generating circuit 532 is 
shown, and above-mentioned Massu Kings RESSHORUDO MS are compoundable. In this 
minimum audible curve, if noise absolute level becomes below this minimum audible curve, this 
noise can be heard, what is different by the difference in the playback volume at the time of 
playback even if this minimum audible curve has the same coding, ****, and a realistic digital 
system - the sound for example, to a 16-bit dynamic range - since there is no difference in the 
easy method of entering so much, supposing the quantizing noise of the frequency band near 
4kHz a lug is the easiest to hear cannot be heard, for example, in other frequency bands, it will 
be thought that the quantizing noise below the level of this minimum audible curve cannot be 
heard. Therefore, it assumes that usage depending on which the noise near 4kHz of the dynamic 
range which a system has in this way cannot be heard is carried out, and if a permission noise 
level is obtained by compounding both this minimum audible curve RC and Massu Kings 
RESSHORUDO MS, the permission noise level in this case can be carried out to to the part 
shown with the slash in drawing 9 . In addition, in this example, the level of 4kHz of the 
above-mentioned minimum audible curve is doubled with the minimum level of 20 bits. 
Moreover, this drawing 9 shows the signal spectrum SS to coincidence. 

[0062] Moreover, in the above-mentioned permissible noise amendment circuit 530, the 
permission [ in / based on the information on an equal loudness curve for example / the output 
from the above-mentioned subtractor 528 ] noise level sent from the amendment information 
output circuit 533 is amended. It connected with the curve in quest of the sound pressure of the 
sound in each frequency which it is here, and an equal loudness curve is a characteristic curve 
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about human being's acoustic-sense property, for example, the same magnitude as the pure 
sound of 1kHz hears, and is also called the equal loudness contour of loudness rating, moreover, 
the minimum audible curve RC which showed this equal loudness contour to drawing 9 and 
abbreviation - the same curve is drawn. In this equal loudness contour, for example near 4kHz, 
the magnitude as 1kHz also with the same bottom of 8"10dB hears sound pressure from the place 
of 1kHz, and conversely, near 50Hz, unless it is higher than the sound pressure in 1kHz about 
15dB, the same magnitude does not hear. For this reason, the noise (permission noise level) 
beyond the level of the above-mentioned minimum audible curve is understood are good to have 
the frequency characteristics given in the curve according to this equal loudness contour. Since it 
is such, it turns out that amending the above-mentioned permission noise level in consideration 
of the above-mentioned equal loudness contour conforms to human being's acoustic-sense 
property. 

[0063] The spectrum configuration depending on the acoustic-sense permission noise level 
described above is built with the bit allocation using a certain rate of the usable total bit 
128Kbps. This rate decreases, so that the toe nullity of an input signal becomes high. 
[0064] Next, the amount division technique of bits is explained. It returns to drawing 6 , and the 
signal from the input terminal 801 with which a MDCT circuit output is supplied is also given to 
the smoothness calculation circuit 808 of a spectrum, and the smoothness of a spectrum is 
computed here. In this example, the value which broke the sum of the absolute value of the 
difference between the neighbors of the absolute value of a signal spectrum by the sum of the 
absolute value of a signal spectrum is computed as smoothness of the above-mentioned spectrum. 
[0065] The output of the smoothness calculation circuit 808 of the above-mentioned spectrum is 
given to the rate decision circuit 809 of bit division, and the rate of bit division between bit 
allocation of energy dependence and the bit allocation by the acoustic- sense permissible noise 
spectrum is determined here. It thinks that the rate of bit division does not have the smoothness 
of a spectrum, so that the output value of the smoothness calculation circuit 808 of a spectrum is 
large, and bit allocation with emphasis on the bit allocation by the acoustkrsense permissible 
noise spectrum is performed rather than bit allocation of energy dependence. The rate decision 
circuit 809 of bit division sends a control output to the multipliers 811 and 812 which control the 
magnitude of bit allocation of energy dependence, and the bit allocation by the acoustic-sense 
permissible noise spectrum, respectively. Here, a spectrum is temporarily smooth, and when the 
output of the rate decision circuit 809 of bit division to a multiplier 811 takes the value of 0.8 so 
that weight may be set to bit allocation of energy dependence, the output of the rate decision 
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circuit 809 of bit division to a multiplier 812 is set to 1-0.8=0.2. The output of these two 
multipliers is added by the adder 806, serves as final bit allocation information, and is outputted 
from an output terminal 807. 

[0066] Next, the configuration of the elongation decryption circuit corresponding to the 
compression coding network of above-mentioned drawing 4 is shown in drawing 10 . 
[0067] In this drawing 10 , the MDCT multiplier by which each band was quantized is given to 
input terminals 122, 124, and 126, and the used block-size information is given to input 
terminals 123, 125, and 127. In the decryption circuits 116, 117, and 118, bit allocation is 
canceled using adaptation bit allocation information. 

[0068] Next, the signal of a frequency domain is changed into the signal of a time domain in the 
IMDCT circuits 113, 114, and 115. The time domain signal of these partial bands is decrypted by 
the IQMF circuits 112 and 111 at a whole region signal. Then, band composition is made in the 
IQMF circuit 111,112, and it is outputted from an output terminal 110. 
[0069] 

[Effect of the Invention] As mentioned above, after carrying out compression coding of the digital 
audio signal of each channel with the 1st coding means in the multilayer coding equipment of 
this invention, bit allocation between channels and high-pressure shrinking percentage are 
made possible by performing coding which is a ******** ratio and assigns the amount of 
information of each channel further to the energy for every channel with the 2nd coding means to 
the output coded signal of this 1st coding means. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] It is the block circuit diagram showing the outline configuration of the multilayer 
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coding equipment of this invention example. 

[Drawing 21 It is drawing for explaining arrangement of the loudspeaker in an eight-channel 
digital surround-sound system. 

[Drawing 3] It is the block circuit diagram showing the outline configuration of the main 
components which perform a channel to channel cross talk. 

[Drawing 4] It is the block circuit diagram showing the example of a configuration of the 
compression coding network of this example. 

[Drawing 5] It is drawing showing the frequency and time sharing of a signal in a compression 
coding network. 

[Drawing 6] It is the block circuit diagram showing the configuration which realizes the bit 
allocation technique using two persons of the magnitude of an information signal, and an 
acoustic-sense permissible noise spectrum. 

[Drawing 7] It is the block circuit diagram showing the configuration which asks for permission 
noise level. 

[Drawing 8] It is drawing showing the example of the masking threshold by the signal level of 
each band. 

[Drawing 9] It is drawing showing an information spectrum, a masking threshold, and lower 
limit of hearing. 

[Drawing 10] It is the block circuit diagram showing the example of a configuration of the 

elongation decryption circuit corresponding to the compression coding network of this example. 

[Description of Notations] 

2021 -202N ... Compression Coding Network 

2031 -203N ... Entropy Coding Network 

2041 -204N ... Sub Information-Compression Circuit 

2051 -205N ... Adaptive-Quantization Circuit 

206 ... Multiplexer 

208 ... Log spectra RUEMBE rope detector 

209 ... Distribution decision circuit 

221 ... Low pass filter 

222 ... High-pass filter 

223 ... Adder circuit 

11 12 Band division filter 

13, 14, 15 MDCT circuit 
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16, 17, 18 Adaptation bit allocation coding network 

19, 20, 21 Block-size decision circuit 

22, 24, 26 Coding output terminal 

23, 25, 27 Block-size information output terminal 

116,117,118 ... Adaptation bit allocation decryption circuit 
113,114,115 ... IMDCT circuit 

112,111 ... IQMF circuit 

520 ... Permissible noise calculation circuit 

521 ... Permissible noise calculation circuit input terminal 

522 ... Energy detector for every band 

523 ... Reefing filter circuit 

524 ... Subtraction machine 

525 ... n-ai function generating circuit 

526 ... Divider 

527 ... Synthetic circuit 

528 ... Subtracter 

530 ... Permissible noise amendment circuit 

532 ... The minimum audible curve generating circuit 

533 ... Amendment information output circuit 

801 ... MDCT circuit output terminal 

802 ... The usable total bit generating circuit 

803 ... Energy calculation circuit for every band 

804 ... Bit allocation circuit of energy dependence 

805 ... Bit allocation circuit of acoustic-sense permission noise level dependence 

806 ...Adder 

807 ... Bit allotment output terminal of each band 

808 ... Smoothness calculation circuit of a spectrum 

809 ... Rate decision circuit of bit division 
811 812 ...Multiplier 
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2 0 4 n tC*3V^T±!BESS^jl:lHlSS 2 0 2 ,~ 2 0 2 

^ h 7;l/xy^p-7t£tH[e]Sg 2 0 8, E^S0SS 2 

0 9, mi^m^it^2 0 3, ~2 0 3 n , t^lffgE 
HS0SS2 0 4, ~2 0 4 n ) t*1iLT&Z>Z.tZ¥f®. 
tt%>$><DXhZ>o 

[0020] a*, *%w<Dzmttmtmwic&-DTj± 
it, fcm&ttftLr&miEtirzK), mmmcmmn 

[0021] :ct\ ±E2f2£WfctLTi!!ffl7^w> 

^+^;i/-rti i ~ch sti. wmzm2\ZKt&o\^ 

■ty* (C) ^+*;k +>"77-77 (SW) 
;K U7h (L) l/7Hr>^ (CD ?•+ 

*;k v^h (R) ^+*;k (CR) f- 

1/7K7^>F (LB) ^ + *;k Mt 
^7>K (RB) ftM©8-3t$5o 
[0 0 2 2] 1-^-5.(101112 {Cfe^T, ±127^-73 
Sestet <r3&^ */Wi, #ij*.f£ ^iMi7 ^ 
©i®«gB»««^ nfcil^^a (?p ->*x 
^100) tCj;oT}S^^n§X^U-y 1 0 IffliJfC 
EIJtlfcU7hxe-Al0 6, 1^7h-fey^-7e 
-A104, -fey^-Xtf-* 1 0 2, ^-Th-fey^- 
*tr-Al0 5, ^h7£-#107, -9-77yFb 
7 b7£-£ 1 0 8Rtf 2 0 0, *7^yK7^hxe 
-7J 1 0 9&tf 2 0 1 , -*r77-777tf-# 1 0 3 t 

[0 0 2 3] ±I2-t>'#7fc?-# 1 0 2it, XV v-y 

1 0 1 fJcDct^ciBB^ -t^^^^^^O^-f-V 
;*t*-* tcj: £S£^£l±}7}-f 3 & 
OWltlg^S^^tH^-rSo ±12-9-77-7 



%)%mmti?%i><v-cht), mwy-yftz^mi 

t> 1 0 6&tfv-f hXlf-A 1 0 7 ti. ±127^ U-y 
l 0 l co;fc£tc6BM£ft, b7h^*;b©*-TV* 
r-2 tc a 1 5 -f h- f - + *;l/©*~r 

§o ±121x7 b-tey*7tf-£ l 0 4 i:^-T h-tr 
y*7£-£ l 0 5(i, ±S2-fe^^7tf-^ l o 2 fc± 
121/7 h7t?-£ 1 0 6&tf 7>T hXtr-A 107fcO 

Zfck&nqEMtvJ h*y*?-**)i<D*-7 : '(*?' 

hXtf-* 1 0 hX¥-fi) 1 0 7<DWfom& 

miz&fcto Kncztv-v 1 0 1 tffct < hx^a^ 

^SStftO^-rv^ ±121x7 h-try^xtf-* 1 0 
4£^b-tr>-77tf-;*7l 0 T^IWn-rSCfcKJ: 

-f3 0 ?5>{i:, ±fB-9-^7yKU7h7se-* 1 0 8^ 
■9-77 ^Kv-T h 71^-^7 1 0 9 it, «SJS%WDHt? 
J;9tcES?n, irv7>KU7h^**^0*--r-f 

[0024] 01 icm^x. *nmm<D&m$fmtmm 
ic-D^xmwtZo z<om 1 tcjsv^r, #at3^2 o 
1 j -2 0 i n ^n^n^fS-r^^f-^^^or 

[0 0 2 5] &A774SI72 0 1 , -2 0 l n fC^^tl 
#ffi^^ftlili^ 2 0 2, ~2 0 2 n IcmZtlX. C C 

EHSft*Ht[H]SS2 0 2 , ~2 0 2 n £D^lii^1i^^c•^v^ 
[0 0 2 6] &EiSfWUHS&2 0 2 1 -2 0 2 n 1?E 
ISi:LTxyhPlf^^^blH]gg2 0 3, -2 0 3 n Ic 
±I2EI§??F^fbllIS§ 202, ~202 n X*<»T -C ^ 

71SfBESI[H]SS 2 0 4 ,~ 2 0 4 n {Cj||P>n, C d 7?§ 
[0 0 2 7] ±I2x^hPtf^?0#iklHlSg2 0 3, ~2 

a. mfcmvimntz o 5, ~2os n fc^e,n^i:« 



i b u d y z 



©&xy hn¥jfimm%,2 03 2 ~203 n fr£© 

? Sift? 2 1 0 2 ~2 1 O n fr5>, BjSfctfl&LTVS 
§ft^KH2~CHn leftist SjUJSS^CIhISS 2 

0 5 2 ~2 0 5 n {C)£P>n3t«f;:, 4{g?2 1 5 2 ~2 

1 5 n ^LT±HEL ogKn^l/XMD-^ 
ffi[I]S§2 0 8(CjMP,n^cfc9^^oTl/^o 

[0028] ±ifixy hu¥-<nmtztiti&*'ryw 

gg2 0 8T*«u cn^&^-f ^©^-r yit*Bfr^n 
^nx^^^-mur, &^*^©Lo g x^b 

7>^^h^;l/xy^D-y'tffg{i, ±IE@Efti*£le]S§2 
0 9lCi£ibtL% a 

[0 0 2 9] ^t£8B#&£[H]E§2 0 9XIZ, ±I3L o g 
h^;l/xy^a-y^miHlS§2 0 8*^0^1" 
*;b©L o gX^^ h^xy^a-rtifBfca-^V 

t> &?-\*)\<<D*jymmz-tt?z>?-\*)\<r^v b 
SE^if $ b ^ > m fmmz *rr a ^ ^ % >m e y b se# 

[0 0 3 0] ±f2BB#8^lHlSg2 0 9frb<D±&X'fy 

EES 205, ~205 n icm^n, ±mv-ymmicnt 
204, ~204 n tcM5.ns 0 &*5, miomxa, 

?-v*/l/C H 2~c H n©^Y>1fffi»cW-r«f-+*;P 
Htf y hE^'ltlBW^ 2 1 4 2 ~2 1 4 n zittxm 
^%£B&LTV^jlJfcS^ffc|I]B82 0 5 2 ~2 0 5 n t 
j£5>*X, f- + *;l/CH2~CHn0^71»l8»cWf*f- 
+ *;Hffllfv MBSMtflKiiS? 2 1 7 2 ~2 1 7 n Rtf 
4g?2 1 6 2 ~2 1 6 n *ALXV7mWEmm2 0 
4 2 ~2 0 4 n tCjM5>ni.o 

[0 0 3 1] ±I25if5*?{l:lHlSS 2 0 5, ~2 0 5 n T* 

fcffi^T, ±I5&xyhDt^ft^t0S§2 0 3, ~2 
0 3 n ^60x>hatr-f«Wffc*nfc7*-f 

[0 0 3 2] 3:fc, ±IB^71«$iEfg|l&2 0 5, ~2 
0 5 n T*«\ ±C-9-riNBBfc»"r*f-+*;HaHf'y bM 

frmwzm^x. ±EEmmitm&2 02,-202 

n fre><W7tffB (ISMtiffB. x^-;b7 7**1i$B) 

[0033] ±mmfom?it®s& 2 0 5, -2 0 5 n t 

y-7mWE.M\Bl$&2 0 5, ~2 0 5 n fre>£>&fiJ73f£> 
7;l/^U*t2 0 6fCiM?.nSo &*5, f+^CH 
2~C H n©0^%*IBLT^Siiffi*?il:lHlE82 0 5 

2 ~2 0 5 n ft^Ofttfi^tt, iS?2 1 2 2 ~2 1 2 n 



5 n fr&©£tftf]tt, 4$?2 1 3 2 ~2 1 3 n %iXLX 
m^h^-fVW 2 0 6 (C^P,n§o 
[0 0 3 4] Si^f^U^t2 0 6TB, fltt&Sft 
/c#r-^^v;l/^7 e U^7lLT4^2 0 7fr£ttl7J-f 
§o C©tt*7 , -*^*<fcT-*fcLTW*tfE«M 

[0 0 3 5] gifc, 01 ©^fflfflttlllc&^TU:, 0U 
*.tfH 3 3 fc, ±BBB»«F^ftHB 2 0 2 , ~ 

2 0 2 n fc*fLT#y&-f *;1/©t^*;1/*- 
f*-f *fi^§fr 6 > 'J>ft<tfe2^ (El 3 ©#JT* 

*/l/* 2 2 2fc*oT*«#©**ttDitiLfc1& c 

n6ft»«J«»**nllH»2 2 3fc<fcoT*D*U 

2 2 5*^LfcSKH5«fi8»©*P»x-^tWLT, ffi 

*?{t©ffiii*«rr* 3 ^<ot 
m-rsEH^k:ia8S2 0 2i ~2o 2 n tc&3£5 

^CHl) cD±Ifi-7;Uf-7 , l^^-9-2 0 6^X73^^)^ 

[0 0 3 6] llT% ±IB§^+^;i'©SS«fi)t$)'*J!jnS 

[0 0 3 7] -T^^-S, Affl©5ttK«<DJ«#£*«-3 

1 o©7,e-^©^5)ttS73$nTv^i:tt^i;p)ni& 

V\ Lft^ot, ±^©<i:^fi:, ±E*f-* 
fiR#©£j***n*LT\ C©ijpgr-^^^i. 1 o©f- 
+ ^^©^^tcApg-T i. C T% *;KDES« 

[0 0 3 8] #{C, ±EH 1 JC^LfcfftliWF#fklHlBS2 

02, -2 0 2 n ©attWftfciaico^TiiMrr*. 

[0 0 3 9] cn&E«lWF^klaIBS2 0 2, ~2 0 2 n 
•ett, ^--rV * P C MfS^^©A^f : V i/*)lfm 

m«»»j^ft (sbc), »saaR«F^t (at 

C ) SODS eyhBE»(APC-AB) ©«KfR*ffl 



*nm\<Dj±mnmm&2 02, ~2 0 2 n a 

-fM/^K) «fc»SWfclf y r-E^LTftHffkLT 
WK^Oy^tf-rX (7P-y^g) 

/*>K7>TXte*oTSK«Stfvx*Sft;5i:t©* 

©7>rx©Jto?ff«©c co^'Jf-fMA 

2 kH2O^ja«SS[»lf«tt0l|ilff 2 5©*Uf-fA;W< 

vKiciMWSftTv*. 

[0 0 4 1] f&t>%s 0 4 fCfc^T, A*)i$? 1 OfC 
titfiJxJf 0 ~ 2 2kHz ©*~r>f ^"PC Mfl^ftf{i±^ 
SntV^o £©Aylfl#fci:, #lJx.tfVfc>fci>£QMF3? 
(D^ftm7-<)1$ 1 HCcfcOO-l 1 kH z¥&«fc 1 

1 k~2 2 kUz^mtlC^Wltn, 0-1 1 kH z^ 
Js&Dfl^lilB] t<V*lj)5QMF m(DWMftm7 4 

1 2£«fct> 0~5. 5kHzWJ:5. 5k~llkH 

z«*fc»c5MPJ*ti*. ?lf«#*J7-r/l/* l 1^01 

i k~2 2 k h zftwommts w£.mmi&(D-m"e 

T (Modified Discrete Cosine Transform) 

0SS1 3fc^ie,n, m«a*J7-f/i/* 1 2*^05. 5 

k~l 1 kH zlif#©fI*fW:MDCT@g&l 4 £21 6 
ft, flf«#i!)7>f;l>* 1 2fr?>©0~5. 5kHzM 
©{t^iMDCTHS&l 5lCjgP>n«<:i:fcj;D, ^ft 
JpftMDCT&gSftSo &*5, &MDCTH]g8l 3, 
14,1 5T?«\ a***fc»ttfc7ny*ft£iaBl 
9, 20, 2 lte.fcOftSSft^ny^lM'XfcS^ 
t^TMDC HfflStffcSftSo 
[0 0 4 2] CCf, ±fB7P-y?#i£ls]S§l 9, 2 
0, 2 1 tC*OJ*S*nS*MDCTlHlKl 3, 14, 
1 5 T*©7a >y 9V4XOIkKWV& SOARlfBlC?* 

4te (n>W- Kfc*ittSifi£gifc7n-y ?^X) 
El 5 © B tcttS55g»7P -y X*HS/^S£ 
O a - h H tc felt 5 i6£g»7n >y X) * 
fxLLm„ COB5 01WJlc*s^m 3 0CD7 
w/l/*HttiH\ *ft*ft2o©tt£g»7n-y*1MX 
£J#O 0 f&fr^ {l»J©0~5. 5 kHz^cDH 



r i- . 1 ii.il 



te, gl^7a <y *g©if-a- (18 5 ©A) lil^Dy^rt 
©■9-^7;HS[*l 2 5H^7n-y*tfjg 

untcm^ (05©b) ictti ray^rtotfi/TVPR 

^3 2-9-y7;b@©7a>y^i:LTt/^o CfttcftLT 
iU^ffliJ© 1 1 k~2 2 k H z?^©fHlfC#LTfi, ft 
i^7a<y?:gcDii£ (El 5 ©A) (± l 7a >y ^©-y-y 
T';M»*2 5 6-9-y7;l^U iv^D'^AWW; 

(B5©B) ICIZ\ •JuvtnWyJhWt* 2 
•9-y7;l/fit©7D>y^i:LTV><5o c©J:5fcLTjH/'' 
7a y ^*<3!tfn/'c«^fctt#ffi«©ES5SSi7P v * 
©•9-y7;HR*P t £ LTHW«Hli*W#IIMI*±W\ ft 
fcfro 7 p -y * <k (c fl> ffl -T § V 4 y K «J/ © S M 6 L 
TVS„ &*5, ±IS7P>y^^lHlSSl 9, 2 0, 2 1 

T?flH£snfc7a -y wjxzTTstm ma, ^aosjs 

tf-y r-EtftWklHSgl 6, 17, 18tc&e>ft3i:« 
{C, ttJ^?2 3, 2 5, 2 7^e>ttj^«nSo 
[0 0 4 3] fStfHSKfc^T* &MDCTIHSgl 3, 

14, 1 5fcTMDCTra«nr»6nfciiifi»9i* 

©X^ Wl'X-*&3WiMDCTffitfrr--*H\ V> 

IlC^'Jr^M/^K %^S"J L rc^««t $ ft 5 ft 
T»SeyhE#ft*tftaslBl 6» 17, 1 8(c)MP)ft 

[0 0 4 4] MfSe-y hE^^klaliSl 6,17,1 
8T'ti, ±!57a-y^-9-^X©'|f$g, Rt>*^^ (^ 

> K *^fij L fcHf «Stc*J D 5> ftfc If -y h U 
T^^F;l/f-^ (SSVH4MDC TSSf-^) 

»6ify HE*M?»^ia»i 6, 17, i s-enmtz 

ft/cf--^(i, tt^iS^2 2, 2 4, 2 6^/rLTSO 
til^ft^o ^/c, y£K%S^y hEiffi?tt:iHlB 1 6, 
17, 18T?(i, if©*9ftM^©AtS»cM-rSiE« 

9ft^-y hgT*fi^k*^ft/t*^^-rtT-y hM1f$B 
(SSflNB) t^i6T*3D, Cft?>t|BlB#{i:ai«?2 
2, 2 4, 2 6*^m^j5ft*o 
[0 0 4 5] H5fC*WS*MDCT|HlBH 3, 

l 4, l 5©tMj**6tt, ±ffiBBIW»« (^Jf-f*^ 

■Ufa© 2 mTO©¥73 «*tHW 5Ci:^(cJ;0^46e> 
ft§ 0 ±ffiX<!r-;U7 7^**©t>©*W» 

©tT>y HE^oa&fcffl^s *5fcLTfc«fcv\ c©J§-& 

K8t«©«fii:**. ^Tc *;<yF«M*K(0ft 
[0 0 4 6] ClT% ±E*S^y hE#@»l 6, l 

T 1 O /TN V la B /-I- lV-7 +t£ r-f^ Kw? O "7 ST\ 



wra-r / — i o u z y z 



6 \£m-tWV£y VSLHWSk"d\t. MDC T {££!<© At 

4S^8 o i (c#«&*nso aKA**s?8 o i t#Me« 

tlfcMD C T«8ct±, *W*«©X*;l/:|SlUtiBR8 0 3 
fc4x.e>n& 0 flHS«Ox*;U^JHtj@B8 0 3-pl4, 

tii^n/c^n^nom^fcs'ri.x^;!/^*, x*;i/# 

CO 0 4 7] x*;t^fe#t£>y hE#la]B8 0 4 T*t4, 

K *«0y-ptt 12 8Kbps ©(*)©&3SiJ£ (#£ 
MiJTii 10 0Kbps) ^fflv^TSfeOS^baiW* 

h;l/<Dfi|H)tf*tV>t5i?, C©e'-y hltf±fBl 2 8 K 
b p s^£46§fiJ^lii)p-r§o A7^f*f©7^ 

[0 0 4 8] «0«»F8«l*U^I/fcttff Lfelfy hE# 
Sfffi[HlSS8 0 514, jtWJr-fM/^hW 

Ltc&tr U -r-c ^;W^> KSOttS 7 -C 

tfiefflRldaKlfy hfr&x^l/^ttSfcfy h*5lv^fclf 
•y h#tfE#SftS» c©«k3teLT#4&6>ft;fcx:M/ 

e k t ffiffinmn u^mz ^uc^f « 
An***?, 0 4 ©ase y bmmmtmft 1 6 , 1 

7, 1 8K£9&?U7V#;l/;OK^&L<t4ifiSc 

-2 (&£W4MDCm£fcr-#) *H*f<tf*J: 

0 4 ©HJ*»4Si? 2 2 , 2 4, 2 6*^LT«?D tB*n 

[0 0 4 9] S6fc»L<±CWatflF8*IS^^h;l/ 
tt#©lf'j> KE#lsJB8 0 5 ^©fl^f^^X^ h 
;^WlllSS{cov>TittWrSi:, MDCTHBl 3, 1 

4,15 snfcM d c Tflfttf±Gtt€mmttiBi 

[0 0 5 0] 0 7(4±iBi*g$#^lslBS*l:i:i&TiH 

-So £©HI7k::j3^T, A^JiS^S 2 1 fctt, MDCT 
HISS 1 3, 14, 1 5fr£©jg)$£fc1i$©7,^7 



x^l^WWHSS 5 2 2 (ciM^nr, ±1B7 ij f- >r 
/OK (flWWfiO »Ox*^, W*.«SR/OK 

en-So co^oK^ox^^of^feDtii, jgufi 

*/wwtma»5 2 2frp><oiM]£LXs wmt&^y 

i^tlTMo 08{4£©<fc9&&*UT-< , #/l//OK 
^©/S-?7^ h;l/S B^Ltt^o fcJSU CO 

yhWKSSl 2/OK (Bl ~B12) TSSILT 

[0 0 5 2] ±IS^-^X^^ h;l/S B©V>t> 

77,^7 h/i/s Btm£oa*#tt»»*»wr*q»^ 

©fci6, ±EflH*«0x*;M=*a@»5 2 2<D&t)t 
%*>%W^t^t Y)VS B©£fil{4, g£#7*;l/ 
70SS5 2 3{C^5.n^ 0 ^#&&7^;l/7[e]Sg5 2 3 

«(5t5 2 5fl<0S»») 4:, »*WBaJ7J©»ftl*i: 
*»RliiqWB4:fr6«ll««n*t©'e**. J&fc, ±IS 

^H©TSD, C©v^*>^!»Stt4, «pffl®«© 

^©€#{;:«feS|pI^iJv7N+y^mi:^fcSo en 
^©vx^v^M^ckD, V7>^y^nsg|5^fc7 
-TX^SofefcLTt, c©7^Xt4BBC*4t^ci:fc 
&3 0 <:©fc46, ^©^--TV^S^Tti, <:©vx 

^y^n^m^<o/^xm ! fm^m^y^X£tn 

[0 0 5 3] ClT% ±IBMii*7^;L'^[HlSS5 2 3© 

*HWiB©fl»#» (7^;b^» ©-m*«n%^-r 
4;, ftj8£©/OKfcJt*S-r«m©iSM©fia&% l £Sh 

£t, mm^M-ir^mo. 1 5%, *ii»m-2t» 

«»0. 00 19^:, HW8SM-3T^^0. 00 0 0 

086^ mmmM+ix*mmo. 4^, msg§M+2 

T«0. 06£, + 3 -e^Sl 0 . 00 7£& 

^ bJis b ©gii*«ia*<fTt>nSo /cfeu m«i~ 
2 5©tt«©s»-e**. 

[0 0 5 4] ^{C, ±I3MjA^7>r;l/^|51g§5 2 3©m 
^ti?l©§§5 2 4{CjM£ft3 0 K?IIS»5 2 4t4, ±IE 
g^f£^-t*©^3S-rsfF§pltl*7-rXU^;U{i:W 
lS1"*^;l/a%*i6*t)©-ea6So ftfe, ^KWSW 



mm j r i — i b u z y z 



ft 9 C t fc J; o T , V 'J r -f * ;W ^ K ©&/ ^ FSC 
±E3I1HS5 2 4fcti, ±|BU^;l/o**»**fc«)0 

SiJ»*fToTVS. ^I^Wi, *fc»WW*J:$ 
4 (n-a i) H»084iaB5 2 5^6(lttft«tiT^* 

[0055] -f&t>-£, ws/i'Xu^i/fcWJS'rsu 

a f £ , *'Jf^*MyhWF 6 life 
a = S— (n — a i) 

£©it;{C*5^T, n, ati^»-ea>0, S«S&#$a 
gSftfcM-**^* MKO&grt'&D, iW(n-ai)tf 
fFSBBSfcfcftSo 0«fcLTn = 3 8, a=-0.5£ffl^ 

[0 0 5 6] COi^fcLTs ±EU"Wa#*i&& 

n, Mf-^i, w»8g5 2 6teai«nSo 

0 , ±ffi a 5> * y 7 X U -y -> a -;U K tfff 

tf, **»flfl|-et41BI«<tLfc*J3Mg5 2 6*ffl^T2»3 
[0 0 5 7] ±IBvx+>yxu<v^3-;l/F 

tt, £$IhISS5 2 7%^Lr»»jS5 2 8KH2SSn 
§ 0 cct% S®E«»S5 2 8fc«, ±IB^«SOx* 

ZTsV? h;l/S Btf, j15S|hISS5 2 9 %/|*LT#t,1&Sft 
TVSo LfctfoT, C©M^t§5 2 8 7?±I2VX*> 

m v i7t>tiZ>c£T:\ m 3 tc^-r * 5 ±k>*-*x 

^ WUS Bte, ^?X*y7Xl/<y'>3-;l/FMS© 
U^;l/T*^-r l^/WKTtf 'vx * > 72 n 5 c i: fc 4 

-So 4*3, jiM@SS5 2 9 ti±f2-&/£lHlE8 5 2 7 &ffi<D 
ftBKUOiBai^MLTx^^ttHiiaBS 2 2fr 
e>©A-^7^ h;bS B£jI5iS-ltSfc«>»i:f8«-5ft 

[0 0 5 8] ^^M^f§5 2 8frP>©tH7Jfi, ff§«tW 
*iIE|sl85 3 OfcftU tti*Jil»5 3 1 ZftLXmOtii 

Him 5 2 8fr5fF£SintffiIE|sI8&5 3 O^LTtf ?>n 
fctftfj (±IS&^y F©x*rt/#i;±fB/'f Xl^;H8 



[0059] c © J: d fc LTx*^ffi# t? <y F- tm/ft 

6, 17, 1 8T?ttflNHbF?rfeft5o 
[0 0 6 0] fftfeSStt-rtitf, j&Stf-y hE#ft* 
ffclHSSl 6, 17, 1 8T?W\ _k!3*Ur-f *;l//OK 

f8£¥a©fcttti £ ©M^© l^/Wcjfc CTBS^^n/c: If 
•y h»-e±e*/OFS©^^^ h ;Ur-* 
SC £{c&S 0 

[0 0 6 1 ] £C3T\ ±MLtt$l&m&5 2 7T*®& 
fiJtOlSKH, «/J^W*-^«4ia»5 3 2*>6ttlft« 

/jNRllig* - 7 R C *7r<t ^ t , ±13 v x+ y U 
•r>a-;l/FMS fc^jK-TSCt^-etSo C©«/Jn 

vma - ■/ ic *3i^ r , ^^$6^ c ©«/h sjh* 
-rwTftetfBatettBiiiiAftv^fcKft*. c©a 

S4B#©W4*'U a-A©Bv^•^ ! S4^^ ) ©i:4^ il 
^W4rw y^^yxf-A-eti, flautf 1 6 try h^^r 

5 >y ^ p y *J<w$$kmt v > 0 -ft \z. it 2 S £3S v ^4 
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